Summary -Lines of chickens selected for 9 generations for high (H) and low (L) antibody (Ab) response to sheep red blood cells (SRBC) were crossed to produce F 1 (n = 761) and F 2 (n = 1033) populations. All animals were typed for major histocompatibility complex (MHC) B-types. Effects 
; Van . However, MHC genotypes were not know in early generations so that estimates of the MHC effect might be biased, even when using all family information (Kennedy et al, 1992 . Solutions for the model were obtained using the PESTprogram (Groeneveld, 1990; Groeneveld and Kovac, 1990) (Falconer, 1989) . Crossing effects are due to differences in the allelic frequencies between the 2 parental lines. In this experiment, the 2 lines that were crossed came from the same base population. However, after 9 generations of selection, they differed greatly for MHC haplotype frequency and probably for other immune response genes associated with the response to SRBC . No heterosis was demonstrated here.
Nevertheless, the reciprocal crosses showed similar Ab titer values although their respective mid-parent values differed, indicating maternal or sex-linked effects.
When crossing lines of mice at their selection limit for Ab response to SRBC, positive heterosis was shown and was interpreted as partial dominance of the character high responder . In a similar experiment with White Leghorn chickens, crossing of lines, which were selected for high and low Ab response to SRBC, showed a positive heterosis effect after 3 generations of selection (Siegel and Gross, 1980) , but no heterosis effect was shown after 9 generations (Ubosi et al, 1985) . In our lines, environmental effects were responsible for more than 2 titer points of variation in Ab titer during the selection . In our experiment, a selection limit was not reached. Nevertheless, the MHC haplotypes most frequent in the L line (114 and 124) and in the H line (119 and 121) were associated in the F 2 with the lowest and highest Ab titer, respectively. These results confirm the previous assumptions that the changes of MHC type frequency observed in the selected lines were not the result of chance, but could be explained by a direct or closely linked effect of MHC types on the selected Ab response. However, the magnitude of MHC effects (2.5% of the total variation) could not fully explain the interline difference.
Associations between MHC genes and the Ab response to SRBC have already been shown in chickens (Scott et al, 1988; Loudovaris et al, 1990 ), mice and miniature pigs (Mallard et al, 1989 (Biozzi et al, 1984) . The T -B cell interaction has been shown in chickens, as in mammalian species, to be MHC class II (B-L) restricted as is the presentation of processed peptides to T-cells (Vainio et al, 1987) .
Efficiency of the response may be related to the varied ability of MHC molecules to bind and present antigens to T-cell receptors (Watts and Me Connell, 1987; Buus et al, 1987) , as combined to the T-cell repertoire (Grey et al, 1989) . Finally, Kaufman and Salomonsen (1992) (Batra et al, 1989; Lunden et al, 1990 ). Bentsen and Klemetsdal (1991) proposed a haplotype model including a general heterozygous effect but it is obvious that this hypothesis should be tested before being applied. In the case of additivity, all 3 haplotype models would give the same estimate; otherwise, the differences between models I and II will depend on the relative value of heterozygous genotypes.
In conclusion, selecting for higher immune response may be achieved by choosing the best specific haplotype combination in a particular genetic stock or line crosses.
In many species, it is not easy to utilize the non-additive genetic variation in practice. The typical multiple-line cross, which is used in commercial poultry breeding may, however, provide the necessary tool.
